Effects of short-term hypothermic perfusion and cold storage on function of the isolated-perfused dog kidney.
The isolated-perfused dog kidney was used as a model to measure the effects of short-term hypothermic preservation on renal function and metabolism. Kidneys were cold-stored in Collins' solution, hypotonic citrate, or phosphate-buffered sucrose for 4 and 24 hr, or were continuously perfused for 4 and 24 hr with a synthetic perfusate. Following preservation kidneys were perfused with an albumin-containing perfusate at 37 degrees C for 60 min for determination of renal function. The results indicate that many of the effects of short-term preservation on renal function in dog kidneys are similar to results reported for rat and rabbit kidneys. Cold storage for 4 hr resulted in a large decrease in GFR (57%), but only a small decrease in Na reabsorption (from 97 to 87%). Cold storage for 24 hr caused a further decline in renal function (GFR = 95% decrease, Na reabsorption = 49-64%). Results were similar for all cold storage solutions tested. Perfusion for 4 hr was less damaging to renal function than cold storage. The GFR decreased only 14% and urine formation and Na reabsorption were practically normal. After 24 hr of hypothermic perfusion, the GFR was reduced by 79%, urine flow was normal, and Na reabsorption was 78%. There were no obvious biochemical correlates (adenine nucleotides, tissue edema, or electrolyte concentration) with the loss of renal function during short-term preservation. The results suggest that the isolated-perfused dog kidney can be used to test the effects of preservation on renal function, and yields results similar to those obtained using small animal models.(ABSTRACT TRUNCATED AT 250 WORDS)